Functions of polyamine acetylation.
Acetylation is a means to decrease the net positive charge of the polyamines and thus liberate polyamines from anionic binding sites. The acetyl derivatives can be removed from the cells by transport and catabolism. Intracellular polyamine metabolism can be formulated as a cyclic process, which explains the transformation of one polyamine into another. As a net result, this pathway metabolizes (in an energy-requiring manner) methionine to 5'-deoxy-5'-methylthioadenosine and beta-alanine, and thus appears to be futile. It is suggested that the cyclic process is necessary for the precise control of cellular polyamine concentrations, as it allows relatively rapid spermine and spermidine concentration changes, in spite of a slow basal turnover rate. For the regulation of cellular polyamine metabolism, two decarboxylases, L-ornithine decarboxylase and S-adenosyl-L-methionine decarboxylase; the cytosolic acetyl-CoA:spermidine/spermine N1-acetyltransferase; and a polyamine transport system are required. The activity of the nuclear acetyltransferase is assumed to be the rate-limiting enzyme of nuclear polyamine turnover. The complexity and high level of sophistication of polyamine regulation is strong evidence for the important functional significance of the natural polyamines.